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 Read the questions carefully and answer only what is asked. 
 Number your answers clearly. 
 Write neatly and legibly.   
 Structure your answers by using appropriate headings and sub-
headings. 
 The general University of Johannesburg policies, procedures and rules 
pertaining to written assessments apply to this assessment.    
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QUESTION 1 [70 MARKS] 
The current logistics network of Widgman in Gauteng consists of two plants (P1 and P2) 
that serve three market points (M1, M2 and M3) through one warehouse.  The figure 
below shows the geographic locations of each plant and the market points.   
 
Logistics network 
 
Scale:  1 map unit = 10 kilometre 
 
Annual plant capacities are as follows: 
 Capacity (annual units) 
Plant 1 
Plant 2 
5 000 
7 000 
 
The lease of the current warehouse expires at the end of the year and management is 
of the opinion that this location is not optimal.  To this end it was decided that this is an 
opportunity to move the warehouse to an optimal location.  To substantiate the decision 
to relocate the warehouse the company needs demand forecasts for the different market 
areas for the following year. 
 
The company has obtained the following historical annual sales figures for M1 and 
management believes that either a 3-year moving average or 3-year weighted moving 
average (weights = 0.6, 0.3 and 0.1 from the most recent year) approach will result in 
the most accurate forecast for the following year. 
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The annual demand at M2 presents management with more difficulty, but they have 
obtained the following historical information: 
 
 
 
After discussions between the logistics and financial managers it was concluded that 
the demand for the next year could be established by using trend regression, 
exponential smoothing (α = 0.7) or causal regression analysis.  
 
Similarly, the estimate of the annual demand at M3 has not been finalized.  However, 
the following historical annual sales information is available: 
Year Sales (units)
1 2296
2 984
3 1641
4 2953
5 2296
6 2953
7 3937
8 1312
9 3280
10 4264
11 2954
12 3282
Year Sales (units) Index
1 1844 87.95
2 790 37.77
3 1317 36.27
4 2371 48.3
5 1844 117.83
6 2371 72.3
7 3161 84.25
8 2054 96.25
9 2434 107.99
10 3424 120.22
11 2365 132.21
12 2300 143.93
13 141.1
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Past forecast experience has shown that exponential smoothing tends to provide the 
most accurate forecasts for this market point.  Management wants to evaluate the 
forecasts associated with α = 0.4 and α = 0.75. 
 
The logistics manager has estimated transport rates (from the plants to the warehouse 
and from the warehouse to the markets) for the following year as follows: 
 
Facility Rate (Rand/unit/km) 
P1 
P2 
M1 
M2 
M3 
0.04 
0.04 
0.095 
0.095 
0.095 
 
a. Based on the information, what is the best location for a single warehouse? 
b. Would you consider direct shipments from P1 to M1 (use a transport rate of 0.095 
Rand/unit/km) and locating a warehouse in an optimal location in respect of the other 
facilities?   
 
Random Numbers 
0.1346 
0.8217 
0.3164 
0.4218 
0.0312 
 
QUESTION 2  [66 MARKS] 
GAS Manufacturing produces a lightweight material at two plants. Currently four 
customers are supplied directly from the plant warehouses to the customers.   The plants 
have the following monthly production capacities: 
Plant Capacity (tons) 
P1 
P2 
500 
1000 
 
GAS is concerned with the current transport cost associated with the monthly volumes 
to be transported from each plant warehouse to the customers. Transport rates 
(Rand/ton) (from the plant warehouses to the customers) are as follows: 
 
Plant 
Customer 
C1 C2 C3 C4 
P1 
P2 
14 
18 
15 
19 
20 
16 
17 
21 
Year Sales
1 3492
2 5397
3 6167
4 6219
5 6190
6 5397
7 6156
8 4392
9 6050
10 5421
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The company conducted a network analysis and the introduction of potentially two 
warehouses in the network closer to the customers may result in a reduction in transport 
cost. This implies that the plant warehouses are removed from the network. The logistics 
manager has identified two potential locations for these warehouses.  The monthly 
capacities and operating costs associated with these warehouses are as follows: 
Warehouse Capacity (tons) Monthly operating cost (Rand) 
W1 
W2 
1500 
1300 
R340 000 
R337 000 
 
The company believes that any cost analysis may be performed based on estimated 
monthly customer demand.  The estimated monthly demands at each of the customers 
have been established as follows: 
Customer Demand (tons) 
C1 
C2 
C3 
C4 
300 
250 
450 
? 
 
The monthly demand at Customer 4 has not been calculated, but the following historical 
monthly demand figures are available:  
Month Demand (tons) 
Month 1 
Month 2 
Month 3 
Month 4 
Month 5 
Month 6 
Month 7 
Month 8 
Month 9 
Month 10 
230 
251 
239 
225 
235 
237 
232 
247 
248 
249 
 
In addition, GAS management is of the opinion that a manufacturing index could be 
indicative of the demand at Customer 4. 
 
Month Index 
Month 1 
Month 2 
Month 3 
Month 4 
Month 5 
Month 6 
Month 7 
Month 8 
Month 9 
Month 10 
Month 11 
3.4 
3.9 
3.6 
3.2 
3.6 
3.6 
3.5 
3.8 
3.8 
3.9 
3.9 
 
Given this information, regression analysis (trend or causal) should provide an 
acceptable estimated monthly demand for month 11 that could be used in the costs 
analysis. 
 
The transport rates (Rand/ton) from the plants to the proposed warehouses have been 
estimated as follow: 
 Warehouse 
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Plant W1 W2 
P1 
P2 
2 
7 
13 
9 
 
The transport rates (Rand/ton) from the proposed warehouses to the customers have 
been calculated as follows: 
 
Warehouse 
Customer 
C1 C2 C3 C4 
W1 
W2 
3 
6 
4 
1 
5 
11 
12 
10 
 
Do you agree with the proposal to include warehouse(s) to the logistics network if the 
total monthly operating cost for the plant warehouses is R331 000? 
 
 
QUESTION 3  [44 MARKS] 
Peter Khumalo owns a store in a remote area in Limpopo that sells seed corn to local 
subsistence farmers. The problem that he faces is the volume to order each season 
since the quantity of seed corn that is sold depends on the pre-season rainfall, which 
could either be low or high.  He places only one order. In consultation with SA Weather 
Service he estimates that there is a 55% of low rainfall for the coming season.  
 
From historical seasons Peter established the following demand probabilities based on 
the kilograms of seed corn: 
 
Low rainfall 
Demand Probability 
1000 
2000 
3000 
0.3 
0.4 
0.3 
 
High rainfall 
Demand Probability 
4000 
5000 
6000 
0.4 
0.4 
0.2 
 
The quantity of seed corn sold impacts on the quantity to order from the supplier.  If he 
orders too little he loses R12.00/kg.  However, if he orders too much he can sell the 
seed for chicken feed at a lower profit of R2.00/kg.  For each kg seed corn sold he 
makes R10.00 profit.  Peter can place one order only and needs to decide between an 
order of 3140 kg or 4500 kg.   
 
He has estimated the profit associated with a low rainfall scenario as follows: 
Order quantity Profit 
3 140 kg 
4 500 kg 
R22 280 
R25 000 
 
Assist Peter with this decision. 
 
Random numbers 
0.49 
0.26 
0.86 
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0.33 
0.40 
 
 
ooooooooOoooooooo 
 
 
 
 
 
 
